Effect of gelatinase inhibition on adipogenesis and adipose tissue development.
1. The potential of the matrix metalloproteinase (MMP) inhibitor ABT-518 to affect pre-adipocyte differentiation in vitro and adipose tissue development in vivo was investigated using mouse models of adipogenesis and obesity. 2. Differentiation of 3T3-F442A pre-adipocytes into mature adipocytes was enhanced in a dose-dependent manner by the addition of ABT-518 (0-100 μmol/L). This was associated with increased expression of the adipogenic markers adipocyte fatty acid-binding protein 2 (AP2), peroxisome proliferator-activated receptor γ and adiponectin. 3. Feeding 5-week-old male wild-type mice with a high-fat diet, with or without ABT-518 (to achieve a dose of 100 mg/kg per day), for 16 weeks resulted in a significant reduction in bodyweight throughout the experimental period. Magnetic resonance spectroscopy revealed that the lipid : water ratio was significantly lower in ABT-518-treated mice. The total weight of isolated subcutaneous or gonadal fat depots did not differ significantly following ABT-518 treatment, but adipocyte and blood vessel size were significantly reduced in the gonadal fat. 4. Administration of ABT-518-2 (100 mg/kg per day for 10 weeks) to 5-week-old male wild-type mice with established obesity maintained on a high-fat diet had no effect on total bodyweight at the end of the experiment, but was associated with reduced blood vessel size in the fat depots. 5. Thus, the MMP inhibitor ABT-518 stimulates differentiation of 3T3-F442A pre-adipocytes in vitro. It mildly reduces bodyweight gain in a murine model of diet-induced obesity, but does not affect established obesity.